ABSTRACT
INTRODUCTION T
HE BURDEN OF CARE for people with diabetes in Italy, as in many other countries, falls somewhat irregularly on general practitioners (GPs) and diabetes centers, without necessarily a close or regular cooperation existing between the two. Although in the last 10 years there has been a tendency to expand diabetes centers, more recently economic and social pressures have been pushing towards a different solution with diabetic patients being managed as much as possible in primary care (general practice).
The Endocrinology and Diabetes Unit of the Ospedale di Marino (Rome, Italy) recently started a shared care project with the involvement of GPs in the routine treatment of patients with diabetes. This joint project between the Endocrine Unit and GPs requires that the GP is able to provide some basic information about adjusting the insulin dose in insulin-dependent (type 1) diabetes mellitus. Furthermore, the GP must be able to cope with diabetic emergencies, such as hyper-and hypoglycemia.
Within this framework, we decided to use a free interactive educational diabetes simulator, codeveloped by one of us (E.D.L.), 1 for the training of GPs involved in the project. We both have already had a positive experience with using AIDA as a teaching tool for diabetic patients, 2 and we have also been piloting a randomized controlled clinical trial approach for formally testing out the educational efficacy of diabetes simulation programs like AIDA. 3 Therefore, we tried to capitalize on this previously gained experience, as well as on user
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feedback about the software, [4] [5] [6] [7] [8] by exploring the use of the simulator with primary care physicians (general practitioners).
WORKSHOP REPORT
On 23rd September 2000, a preliminary 1-day training workshop on diabetes simulation was run in Ostia, Italy (near Rome) for 60 primary care physicians (GPs).
The objectives of the workshop were: (1) to provide the participants with an overview of metabolic management in diabetes; (2) to offer a rationale for different sorts of control schemes for diabetes therapy; and (3) to highlight some Further examples of AIDA diabetes simulations can be found elsewhere in the literature 1, 4 or on the Web at http://www.2aida.org/demo of the complexities of insulin, diet, and activity interaction in diabetes-and show how these can be simulated with a program like AIDA (the effect of activity was simulated within the program by increasing and decreasing the peripheral insulin sensitivity).
The workshop consisted of two sessions. During the first session of 3 h, three different physicians presented some background information about diabetes and overviewed the results of the Diabetes Control and Complications Trial (DCCT). 9 Schemes of insulin therapy, ranging from the most simple to intensive were also reviewed. The third presenter (P.T.) then reviewed the essential pathophysiology of insulin-dependent (type 1) diabetes and introduced the theory behind the use of simulations in medicine. He then went on to present some displays from AIDA ( Fig. 1A) , and spent some time explaining the meaning of each abbreviation and each simulation curve (Fig. 1B) . At this stage, some very brief demonstration simulations were run for the entire audience, to raise interest amongst the participants. Figure 1A shows a representation of the main data entry screen for AIDA v4.3. Details of the example patient regimen, including the insulin dose and meal carbohydrate details, are provided. Figure 1B shows a baseline simulation of this case. Blood glucose information is given in the top graph, while insulin and carbohydrate details are given in the lower graph. A user-definable normoglycemic range (72-180 mg/dL [4-10 mmol/L]) is shown superimposed highlighting the hyperglycemia which is expected to occur in the middle of the afternoon with a peak blood glucose of 263 mg/dL (14.6 mmol/L) at 16:15 h (4:15 p.m.). As has been described previously elsewhere, 1,4 the main utility of the AIDA diabetes simulation approach comes from being able to make changes to the regimen and then resimulate the effects of the changes on the blood glucose profile. Therefore, for instance, in Figure 1C we can see the glycemic effect being simulated of increasing the dose of the patient's twice daily premixed (biphasic) PenMix 30/70 insulin injections (before breakfast and supper) from 10 units to 15 units. As can be seen, this is predicted to lead to a substantial reduction in the Fig. 1B) . Further examples of the type of simulations that AIDA can offer can be found elsewhere in the literature, 1, 4 as well as at http://www.2aida.org/ demo on the Web.
For the workshop, case scenarios for simulation were prepared in advance, and the ability to translate screen displays into the native language of the participants (Italian) was exploited as far as possible. The shadowed areas in Figure 2 highlight the fields that can be changed to accommodate a different language.
After a break, during the second session of the workshop (lasting approximately 2.5 h), the participants were split into groups, and each group started working on the same diabetes case scenarios, but at different computer terminals located in different rooms. Each group had a doctor who was experienced with the use of AIDA and who had been trained to be a "facilitator." The groups of participants were arranged around a U-shaped table, giving everyone a good view of the computer display, which was projected onto a large screen. The role of the facilitator was essentially to stimulate the participants, even the most shy, to take part. However, this task proved not so crucial, as participation was observed to be spontaneous. Another important task was to focus the attention of the group on some possible solutions that were not spotted initially.
It is worth mentioning that the proportion of participants who returned after the break was very high, which is most unusual for a medical meeting held on a Saturday afternoon towards the end of the summer in Italy by the sea! Three cases which had been prepared in advance and had been translated into Italian (as far as possible) were used by all three groups.
As previous experience with simulatorbased lessons involving patients with diabetes has suggested, 2 each participant was assigned the task of monitoring one of the key parameters of the simulation. In fact, due to the great number of participants it was necessary to assign one parameter to each pair of GPs.
The cases were examined simultaneously, and a friendly "competition" was favored. None of the participants left before the end of the sessions, and it is to be remarked that the participation was spontaneous-that is, no certification of attendance for Continued Medical Education (CME) was provided.
A particular feature of AIDA that was exploited to favor competition was to tell participants that the number of simulations being run were being monitored. The "competition" was based on the simulated glycosylated hemoglobin (HbA 1c ) levels reached, as well as the number of simulated hypoglycemic (,70 mg/dL [3.9 mmol/L]) and hyperglycemic (.200 mg/ dL [11.1 mmol/L] episodes that occurred. For instance, in one of the groups 38 simulations were run, and 15 hypoglycemic episodes ("hypos") and 36 hyperglycemic episodes were observed (with more than one "hypo" and high blood glucose level per simulation). The average simulated HbA 1c level attained in this group was 6.3%. By contrast, in another group,
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26 simulations were run, with a total of 28 "hypos" and 46 hyperglycemic episodes; the average simulated HbA 1c level achieved was 7.4%.
RESULTS
After the simulation session, some on the spot feedback was elicited. From this, it appears that the involvement, participation, and appreciation of the GPs was high. The participants reported that the objectives of the workshop had been met. In particular, it appears that the session with the simulator gave the participants a new way of thinking about such diabetes problems, and the ability to begin being involved in insulin therapy management. Also it seems to have helped the GPs gain some useful experience and knowledge.
It was observed by a number of participants that the simulation approach had "great potential". Furthermore, the most frequently heard comment from GPs was that the simulator "opened their mind to a new aspect of medicine," with the suggestion that users moved from a merely quantitative view of insulin ther-
FIG. 2.
Annotated representation of an AIDA data entry screen (for a different case than shown in Fig. 1 ), highlighting in gray the fields that can be modified, as required for the regimen, and/or translated into other languages. The program handles blood glucose data in units of both mmol/L and mg/dL. apy to a more dynamic appreciation of the problems of achieving good diabetes control, including some understanding of the kinetics of insulin and food absorption. All those who reported having a computer at the beginning of the meeting asked for the Web address (http://www.2aida.org ) to download the freeware simulator. Two of those involved also planned to give this Web address to their patients with diabetes, possibly pinning the information to the wall of the waiting room of their office. However no one planned to give lessons with AIDA as a teaching tool in their general practice at that time. This is quite understandable because in Italy no reimbursement is provided at the moment for any teaching activities provided by GPs. Such patient education is currently left to a few specialist diabetes centers.
Another important feedback point was that many participants asked if it was possible to develop "something similar" in other fields of medicine, since they felt this could help them. One GP observed that if he had AIDA when he was at medical school, he would have saved a lot of time and understood things much better, with this kind of "live medicine."
FUTURE WORK
This first workshop is of course just a preliminary attempt at this sort of computer-based interactive meeting approach. In the near future, some further features may be added to improve the potential benefits of such sessions. Firstly, a questionnaire should be adopted to formalise the feedback from the participants. An example questionnaire is shown in Figure  3 . This is currently being used for feedback from patients in a randomised controlled trial (RCT) investigating the possible educational benefits of the diabetes simulator, 3 and these 11 basic questions have also been included within a feedback form which constitutes part of the AIDA software download. Therefore over time it should become possible to compare feedback from downloaders of the program, patients in RCTs, 3 as well as GPs.
For future workshops, the three cases presented could be made more like those that com-
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monly confront doctors in general practice (primary care). In future we might also try having small groups of doctors working in pairs directly on a computer, only referring to the tutor/facilitator in case of difficulties. However this approach would clearly require access to multiple computers for such a hands-on workshop.
In future workshops, the time for the first session (lectures) could also probably be reduced, so that the time spent with the diabetes simulator could be increased. The optimal number of subjects per group has been found with patients 2 to be six, and this number should continue to be respected, since this facilitates the involvement of all the GPs in the session.
Furthermore, the more rigorous collection of data about the number of "hypos," hyperglycemic episodes, overall number of simulations run, and HbA 1c levels achieved, as well as facilitating some friendly competition, may also offer some useful insight into how the participants are actually making use of the simulation program.
DISCUSSION
In our opinion, the qualitative feedback obtained so far highlights the fact that the participants' caught the general mood of the workshop and the concept of simulation as a potential tool, far beyond their mere enjoyment of the session. In this respect, the interest of the audience seems to have been high. However, we do not expect GPs to use the simulator as a teaching tool for their patients, since this will probably be limited to diabetes centers where education is a core part of the routine activity (and where this is presently reimbursed). Nevertheless, the feedback obtained suggests that the simulator can be of use for teaching the GPs themselves and improving their diabetes management skills. However it will be self-evident that randomised controlled trials to establish the efficacy of the diabetes simulation approach for this purpose are clearly required. Connected with this we have developed a randomised controlled trial protocol which can be used to evaluate the utility of such diabetes simulation software for educational use with patients. 3 Preliminary pilot study results from teaching sessions with 24 diabetic patients have established the feasibility of this approach. Further information about this can be found at http://www.2aida.org/ evaluate on the Web.
In summary, the workshop appears to have been a success and popular with the participating GPs. Furthermore, we think that, with some improvements along the lines described above, such an approach could lead to enhanced support of GPs caring for patients with diabetes outside specialized centers. Connected with this, it appears that the use of AIDA as a teaching tool for GPs is a new av- Questionnaire showing some standard questions that can be asked of people exposed to the AIDA diabetes simulator to formalize obtaining their feedback. To date, these 11 basic questions have been included within a feedback form that constitutes part of the AIDA software download. The questions are also currently being used in a randomized controlled trial 3 evaluating the utility of AIDA in patient education sessions.
